Abstract Suicide is a multifaceted phenomenon often comprising the collaboration of a number of different risk factors, including psychiatric illnesses and adverse life events occurring during the course of the life. Suicide has a great public health effect. Suicide ranks among the top ten causes of death among individuals of all age groups in most developed countries. Objective: To investigate suicidal deaths, over a period of two years in Eastern Province, Saudi Arabia. Methods: A retrospective study was carried out on 145 suicide cases examined at the Forensic Medicine Center in Dammam, Kingdom of Saudi Arabia, since start of January 2012 till end of December 2013. Results: Of the investigated 145 suicidal cases, 122 (84.1%) were males and 23 (15.9%) were females, and the ratio of the males to females was 5.3:1. Around 38.6% of the studied subjects were in their third decade. The largest percentage of suicides were among non-Saudis (116, 80%), and the highest is the Indian population (65, 45%), followed by Saudi nationals (29, 20%). Suicide by hanging was the most common method (110, 75.9%). The highest incidence of cases was encountered in Dammam (N = 48, 33%) followed by Khobar, Jubail and Qatif with equal number of fatalities per each region (N = 19, 13%). Conclusion: In conclusion, extensive socio-demographic variability exists across different suicidal cases. Acknowledgement of this variability may help to tailor prevention efforts in different parts of the world.
Introduction
Suicide is one of the ten leading causes of death worldwide. According to statistics, daily about 3,000 individuals around the world -roughly 1 million subjects yearly -willingly end their lives, which accounts for 1.5% of total fatal cases. The real scope of this problem is even more dramatic, as the figure of suicide attempts is significantly higher than the number of accomplished suicides. 1 Determination of the associations between demographic factors and suicidal deaths represent major challenges for medico-legal investigations. 2 Suicide can result from a range of factors, including, psychiatric disorders, undesirable life events, alcohol and drug abuse, family history of suicidal cases, physical diseases, exposure to suicidal behavior of others, and access to means of self-harm. In any individual case multiple factors are usually involved. 3 Occupational stresses including long work periods, in addition to other aspects as social loneliness, aging population, and poor access to health care facilities have also been suggested for the high burden of suicide in workers, and lower education groups. 4, 5 Antisocial and criminal behavior is known to increase among alcoholics. 6 It is of great importance to note that alcohol-related violent problems are essentially challenging, and this relates to the unreliability of data in most of alcohol related violent deaths. 7 It can be claimed that poverty and humble socioeconomic status are key factors in suicidal cases, if compared to their level of education, demonstrating a disagreement between high objectives and poor accomplishments. These aspects might result in low self-esteem, and combined sense of entrapment, ending in a deep sense of depression and suicidal outcome. 8, 9 Underreporting of suicide deaths is a big issue in reporting exact number of cases, this might be due to misclassification of suicidal cases, and earlier studies made estimates of underreporting as high as 80%. Suicides might be misclassified to other causes of deaths, including accidental drowning, accidental poisoning, road traffic accident deaths, and natural causes of death. 10, 5 The incidence of suicide showed marked variation when examined by age-sex subgroups in different studies. The male rate of suicide far exceeded the female rate at each age group over 15 years in many research works. 6, 11 Suicide rate was much higher among single, separated and widowed groups above the married group. 12 
Methods
The data of suicidal deaths (N = 145 from autopsy reports done in Department of Forensic Medicine, Eastern Province, Saudi Arabia in the period since start of January 2012 till end of December 2013, were retrospectively examined with respect to their demographic data and findings in their autopsy reports. Cases were determined to be suicides according to information derived from scene investigations, the general prosecutor's investigations, external examination, autopsy findings, and toxicological analysis. Blood and urine samples positive for ethanol were analyzed for ethyl glucuronide and ethyl sulfate (EtG and EtS) by Liquid Chromatography Tandem Mass Spectrometry using methodology described by Helander et al. 13 and only cases with EtG levels P0.5 lg/mL (positive cut-off for EtG), and EtS P0.1 lg ng/mL (positive cut-off for EtS) were included in the study. All cases with inaccurate data or, unclear mode of death were excluded from the study. Ethical guidelines were followed.
Statistical analysis
The demographic data, and toxicology findings of the investigated cases were submitted to statistical evaluation by SPSS program version 22, and were compared to similar studies. Data obtained have been tabulated and the results were statistically analyzed. Ranking of the substances and drugs of abuse most commonly identified in studied samples in suicide cases in relation to age and gender of the deceased with median and 90th percentile concentrations were calculated.
Results
The suicidal fatalities accounted for 145 (53.7%) cases, from all the deaths (N = 270), submitted for autopsy in the mortuary of the department of Forensic Medicine, Eastern Province, in Saudi Arabia, in the time period since start of January 2012 till end of December 2013, were investigated. As shown in Table 1 , suicide cases (N = 145, 53.7%) were the first leading manner of death followed by natural deaths (N = 58, 21.5%) in the studied period. The suicidal fatalities were investigated as regards demographic data of the deceased and the frequency Based on data given in Fig. 5 , the highest incidence of cases was encountered in Dammam (N = 48, 33.1%) followed by Qatif, Khobar and, Jubail consecutively. Hanging (N = 80, 55.1%) showed the highest incidence among studied cases as seen in Table 2 , followed by poisoning (N = 15, 10.3%). The most common cause of poisoning was organophosphate poisoning (Fig. 6 ). Autopsy was performed in 65% of the cases, while external examination with toxicological sample collection was performed in 35% of the cases as shown in Fig. 7 .
As regards toxicological findings, ethanol had the highest detection rate in the studied samples (N = 90, 62%), followed by amphetamine, and Cannabinoids consecutively (N = 20, 13.8%) and (N = 18, 12.4%) as shown in Table 3 . 31% of these cases had two drugs or substances of abuse detected in their samples, with only 2% having the five drugs of abuse detected all together as demonstrated in Fig. 8 . Fig. 9 revealed that the highest incidence of cases 44.1% (N = 64) was recorded in the summer season while, the lowest incidence (N = 10, 6.9%) was recorded during the spring. Financial motives in non Saudis surpassed that in Saudi cases (47% and 26% consecutively), whereas psychological reasons were more in Saudi cases than in non Saudis (47% and, 5% consecutively) as seen in Figs. 10 and 11. Table 4 reveals that stress, depression, and previous self harm were higher among female than male patients (75.45 ± 10.19, 30.90 ± 7.46, & 16.87 ± 2.95, respectively). There were statistically significant differences between males and females regarding stress, depression, and previous self harm (t = 3.39, 2.09, & 3.19 at P = 0.001, 0.041 & 0.002, respectively) as shown in Table 5 . Table 6 shows that, the incidence of stress and depression, and previous self harm were higher among unemployed cases (83.65 ± 10.26, 30.38 ± 7.53 and, 16.47 ± 3.08, respectively). Statistically significant differences were found between employed and unemployed regarding stress and previous self harm (t = 2.45, 2.28 at P = 0.018, 0.027, respectively). Table 7 shows a statistically significant positive correlation between stress and depression (r = 0.696 at P = 0.000). Also, there was a significant statistical positive correlation between Figure 4 Distribution of suicide cases by age groups.
stress and suicidal intent (0.720 at P = 0.000). Moreover, it was noticed that depression was positively and significantly correlated with previous self harm (r = 0.660 at P = 0.000).
Discussion
Suicide is a multifaceted phenomenon linked with psychological, biological and social factors all over the world. It is peculiarly a human concern and remains to be a major public health problem. 14, 15 Suicide is an indicator of self-destructive behavior due to a catastrophe which is often not appropriately recognized by families and friends or by the treating physicians including financial troubles, family disputes, psychiatric instability, chronic illness or disability among many other reasons. 12 Post-mortem toxicology testing is a vital part of the forensic autopsy. Intentional violent drug-related deaths are a major percentage of any forensic pathologist or medical examiner's workload. 16, 17 Similar to our findings, Centers for Disease Control and Prevention (CDC) considered poisoning, as the second leading cause of injury death and suicide. 18 Usually, investigation of deaths includes investigation of the death or crime scene noting the presence and types of all drugs, reviewing medical records, performing autopsy examination, followed by testing of collected post-mortem fluids and tissues for qualitative and quantitative analysis of drugs and chemicals. Less frequently, an external examination of the body with collection of post-mortem samples for toxicology testing instead of a complete autopsy is performed. 15, 19, 20 Toxicology test results are interpreted in conjunction with autopsy findings and circumstantial evidences of death scene, 20, 21 In accordance with this fact, autopsy was performed in 65% of the cases in our study while external examination with toxicological sample collection was performed in only 35% of the investigated cases. DistribuƟon of suicide cases by region Suicide is one of the commonest leading causes of death worldwide. Many have considered suicide to be an innately violent act. Many researchers who studied the interrelationship of suicide and violence have focused on ethanol abuse, personality traits, psychiatric abnormalities, stress, depression or previous suicidal intent and, did correlated them to self-reported harm, aggression, and suicide. 19, 20 The present study revealed that 38.6% of the cases were between the ages of 21-30, which was similar to other relevant studies, with male predominance (84.1%). [22] [23] [24] [25] China is one important exception, with very high rates in females, especially young women. 26 These results were in contrast to one study performed by Kosaraju et al. whose results indicated that females in the age group of 20-30 years, had higher incidence of suicidal attempts. 22 In Dammam, Eastern Province, Saudi Arabia, there is prevalence of immigrant workers from Southeast Asia, mainly Indians, which explains the higher incidence of Indian victims (45%). Saudi fatalities were less than Indians, where this may be explained by the effect of religion and the good relations between family members throughout the country. In Islamic countries such as the KSA, the definitive Islamic law according to Shari'ah doctrine, suicide is forbidden. It is considered to be a criminal act against oneself. 27 Consistent with our results hanging (75.9%) was found to be the chief manner of suicide as in many other countries, including Japan 28 , India 12 and, Germany 29 and it is the second-leading suicide method following intoxication in Mumbai, India. 30 In line with other studies, ethanol (62%) was the highest detected substance in suicidal cases positive for substances of abuse.
16,17 31% of such cases were positive only for one substance of abuse, but 69% of the cases were positive for more than one drug or substance of abuse. 15 Mann et al. also reported that aggression and impulsivity confers additional risk for suicidal behavior among persons with alcohol dependence. 31 In accordance with the study performed by Shetty in 2014, majority of the victims (34.1%) were recorded during the Summer months, closely followed by the winter season which accounted for 33.1% of all the cases, while spring season witnessed the smallest number of fatalities 6.9%. Causes of poisoning in suicidal cases Figure 6 Causes of poisoning in suicidal cases.
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External examinaƟon Figure 7 Frequency of autopsy performance to external examination in suicidal cases. Seasonal variaƟon in suicidal cases Figure 9 Seasonal variations in suicidal cases.
The suicide rates estimated in this research were similar during the two years' duration of the study and, were close to the suicide rates in Saudi Arabia as estimated by a previous study (1.1/100,000 people) in a 10-year period from 1986 to 1995. 33 On the other hand, these findings were not in accordance with other studies performed in Turkey and Northern Motives for suicide in Non -Saudi cases Figure 10 Suicidal motives in non-Saudi studied cases. MoƟves for suicide in Saudi cases Figure 11 Suicidal motives in Saudi studied cases. Ireland, that demonstrated an increase in the overall rate of suicide particularly suicidal hanging fatalities with annual increase in population. 34, 35 result of the current study was in agreement with McKee-Ryan, in 2005 who reported that, unemployment is one of many factors that contributed to suicide risk. 36 In this respect, Paul et al. (2009) , in their study of the role of unemployment in suicide, they found a strong significant association between unemployment and self poisoning. 37 The current study also revealed that, there was a positive correlation between stress, depression, and previous self harm and suicide, which is in accordance with other studies. [38] [39] [40] 
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Conclusions
Males greatly surpassed females in the studied subjects and most of them were in their third decade. The largest percentage of suicides was among non-Saudis and, the highest was among the Indian population, followed by Saudi nationals. Suicide by hanging was the most common method used to commit suicide. Strong Islamic religion penetrates everyday's life of the people in Saudi Arabia and Islamism's strong condemnation of suicide is a big contributing factor for lower rates of suicide in Islamic countries.
Extensive socio-demographic variability exists across different suicidal cases studied. Acknowledgement of this variability may help to tailor prevention efforts in different parts of the Kingdom and the world. Precise statistical mortality database for suicidal deaths may provide an enormous support for the effect of aggressive behavior, human health and stresses on rates of such deaths.
Researchers are mostly frequent users of mortality statistics produced by the national statistics agencies. Suicide receives increasing attention worldwide, with many countries developing national strategies for prevention. Rates of suicide vary greatly between countries, with the greatest burdens in developing countries. Trends of suicide fluctuate widely based on time, region, age group, sex, and race. In spite of diverse trends of increases or decreases in suicide rates around the world, suicide is still considered an important public-health problem.
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